EP 0 744 940 B1 



J Europaisches Patentamt 
European Patent Office 

Office eu ro p den des brevets 




(ii) EP 0 744 940 B1 



(12) EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
11.11.1998 Bulletin 1998/46 

(21) Application number: 95908842.8 

(22) Date of fifing: 14.02.1995 



(51) irrt Cl. 6 : A61 K 9/1 6, A61K9/50 

(86) International application number: 

PCT/CA9 5/00074 

(87) International publication number: 

WO 95/22318 (24.08.1995 Gazette 1 995/36) 



(54) DRUGS, VACCINES AND HORMONES IN POLYLACT1DE COATED MICROSPHERES 

ARZNEIMITTEL, IMPFSTOFFE UND HORMONE IN POLYLAKT1DBESCHICHTETEN 
MIKROPARTIKEL 

MEDICAMENTS. VACCINS ET HORMONES INCORPORES DANS DES MICROSPHERES 
RECOUVERTES DE POLYLACT1DES 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT U LU MC NL 
PTSE 

(30) Priority: 17.02.1994 US 197756 - 

17.02.1994 US 197754 

(43) Date of publication of application: 

04.12.1996 Bulletin 1996/49 

(73) Proprietor: MODI, Pankaj 

Hamilton, Ontario L8S 1J4(CA) 



(72) Inventor: MODI, Pankaj 

Hamilton, Ontario LBS 1J4 (CA) 

(74) Representative: 

Harrison, David Christopher et at 

MEWBURN ELUS 

York House 

23 Klngsway 

London WC2B6HP(GB) 

(56) References cited: 

WO-A-88/07870 US-A-4479 911 

US- A- 4 568 559 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Pnritd by X«rm (UK) Busmata strvton 
2 . 16 . 6/34 



Description 



EPO 744 940 Bl 



Ba&Orourvl 



"™ ost Pep* idle and hormones > e.g. 

degradation at the Ste of SUSC8ptWe *» 

some Proteinic and peptidic^^ 6 ° ft ‘ ,n ****". 
M 'ro haif lives. ConsecSS V8f y short in- 

‘W® oral doses a£S£2 ^^“tions or mu». 
ft I is desirable to ina^Z If** d88ira Wa *ar- 
»*** drugs by usingf^®* 8 ^ ^ of 
tern- Attempts hav/beSmS?,! ^ defiv ^ 8 >»* 
^<ease by means of tablets ^fi’* 0 '* 18 contro 'led 

Bfication of C^TSr ,e),Pendedonth * i den- , 
against numerous infectious wf! ** ‘ nvrlm «ation 

efficiency of such vaccinpE»v« < ^ SSases ‘ H<**wer, the 
deffadation of antigens artth ”- * 6808088 of rapid 

♦romtestinai tract There is aES? 8 * P 88 - 

vacane delivery system whinf mer ^ ore to provide a 
immunity without theneed tff eSUte " enhanced 
following oral administration. and is effective 

deSv * 

^roanceS^^^ ^ementioS?^ 

^e and ora/ ^"X ^f SUit ^ etofin i««- 

preferred. The drug, vaccin^ Z? adrTW1 «tratio n is 
referred to herein as the ative inarerf m ° ne » ,S soc1etime ® 
eteo be referred to herl « ‘ 0ntAvacc,n e™y 

8807870 forms the bodl Jf^ 8 "- W0 * A - 

aphere from tactide*£lid e cSS?^" 8 ® micr °- 

spheres wherein a drug Punier micro- 

P*** in a Polymer m^^J^ * «us- 
formed from at least two watw mal ™ doing 

PoVmers. and said rriaaZ*!! I*** biodegradable 
(d.l ‘ectide^ycofide,^^ 88 bein9 °°«ed with a 

Polysucrose, polyvinvl W * seJ,nke d starch, ficoll 

,06e ’ ^ow^ethyi c eHu- 

m ethyfcellulo^Sium«^ ^ ^orypropyt- 

wnaie. polymaleic anhydride 



a 6 *®**. Pdyortho estn . 

808 Olyeol. methoxypoilSS!T ,in8 ' «N»|. 
T* 80 * glycol, polyethyfene rww** 8th0) ^ pci, y elh - 

5 diethylammoacetate, bioc*oCwZ.° anh ydnde. N.N- 
ene and Pdyorypropyienei COpo ^ me,s °l P°lyo«yethyt- 

b ^roetfV^. 2 4 O ^ 8 0 8 ^ ,e polyortho ester « 3,9- 

„ ^^r^Pol^^ester^ 4 ^ 

Parted from staStSX! "Wrw ® 

^ and PolyviJaX^l^ C,1 and P 0 ^**. 

' 5 ^'I'ydroxyeth^ cellulose, ’ind^v^L 08131 " 8, ® 1arc:h 

h ffyp*pyl cefluloseXitiiXrSL C8,,Ul08e •* 

^°ee. gelatine and pd^L ^droxyethyt cei- 
Polyvinyl alcohol. an^^^^ po ^ uo «se and 
** sodum alginate. ^ Ca/t)Qxymet ^ cellulose 

slarch a«d 

arotty from 8S:i?to ' tol ,fcoB ‘ « pref- 

75:2510 65:35. a 0 40 - and more preferably from 

F **2 a)coho1 ’ ^ Pol- 

ywnyl alcohol is in the mnnn^. ^^ 0 * starch to Pd- 
a we preferred ran^f^S* 65 10 6535 ' Sh 

*«**» wau. tots? 2 *"* "<mw M 

rawivay qutody andtTttf * I8niJ ' no r 

,0j0W5 on * 01 »*• «. 

88 1086 to ficoll is in the ^ 01 * he ce),u - 

5^ , SESS? 1 ®3K 

85 and sfablemicr^^f^ 0 088 a 88 *® 1 ®, tend to give soft 

“P^^d^j^w SL^^colWe) 

P®nod the miaosphere is intarJH ^ 0n ^ ^ a 
ingredient For Spie a wT2S!° r8tea88 ^aaXe 
* m8rma de from “Poly- 

ak * very staW^XuttXlS' ^ 20% *«i 

^afoPla for release of acton . P^ ^ 8 ®n micro6phere 
W88 l«. A (d.l lactide^iiv cftin^ ^' 8 ”* ow 8 period of 
»» lactic acid made fr °"> 

55 Provide aX^® VC0,lc ac,d fe afoWe a^j 
active ingredient over aXi* rt* ** releas a of 
«We) copolymer mad e T^S?L ^'acWe-gly. 



2 




3 



EP0 744 940B1 



4 



provide a microsphere suitable for release of active 
ingredient over a period of 1-2 days. The coating makes 
the microspheres more resistant to enzymatic degrada- 
tion. 

In another embodiment, the active ingredient is s 
selected from the group consisting of bovine somatro- 
pine (sometimes referred to as BST), estrogens, andro- 
gens, insulin, insulin yowth factors (sometimes referred 
to as IGF), interieukin-l, interleukin- II and cytokins. 
Three such cytokins are interferon- p, interferon-7 and 10 
tuftsin. 

A preferred hormone, to increase the milk produc- 
tion in cows, is BST. 

In another embodiment the antigen is selected 
from the group consisting of MMR (murrps, measles is 
and rubella) vaccine, typhoid vaccine, hepatitis A vac- 
cine, hepatitis B vaccine, herpes simplex virus, bacterial 
toxoids, cholera toxin B-subunft, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, adenovi- 
rus, canary pox, polio vaccine virus, malaria vaccine 20 
virus, bacillus calmette geurin (BCG), klebsiella pneu- 
moniae, HIV envelop glycoproteins and cytokins. Exam- 
ples of bacterial toxoids are tetanus, diphtheria, 
pseudomonas A, mycobacterium tuberculosis. Exam- 
ples of HIV envelop glycoproteins are gp 120 and gp 25 
160 for AID vaccines. 

The formulation is preferably in an oral form, 
although it may be in an injectable form. 

The present invention also provides a process for 
making a controlled release formulation comprising so 
microspheres of a drug, vaccine or hormone suspended 
in a biodegradable polymer matrix, said process com- 
prising the steps of 

a) preparing an aqueous solution of at least two 55 
water soluble biodegradable polymers and adding 
thereto an active ingredient of a hormone, vaccine 

or drug, 

b) mixing the solution and active ingredent with an 
emulsifying medium to form a homogenized micro- 40 
droplet suspension, 

c) adding the homogenized microdroplet suspen- 
sion slowly to a first organic solvent which contains 
a small concentration of a first surfactant while stir- 
ring the microdroplet suspension and solvent thus 45 
causing microspheres to precipitate, 

d) separating the microspheres from the first sol- 
vent and adding a solution of a (d,l lactide-giycoi- 
ide) oopdymer in a second organic solvent which 
contains a small concentration of a second sur- so 
factant and 

e) slowly evaporating the solvent leaving behind 
coated microspheres. 

Step b) may be accomplished at room terrperature 55 
or less but temperatures of -5°C to 10°C are preferred 
with a temperature in the range of from 0°C to 5°C being 
even more preferred. These temperature ranges are 



more suitable for the easy formation of the suspension. 

The first organic solvent may be the same or differ- 
ent to the second organic solvent. A preferred first sol- 
vent is acetone and a preferred second solvent is an 
acetone and chloroform mbctixe. 

Likewise the first surfactant may be the same or dif- 
ferent to the second surfactant Preferred surfactants 
are polyoxyethylene derivatives of fatty add partial 
esters of sorbitd anhydrides, some of which are sold 
under the Tween trade mark. Preferred concentrations 
of surfactant are from 2 to 3% v/v of the solvent At 
higher concentrations, the final microspheres tend to be 
irregular in shape. 

In one embocfiment the polymers are selected from 
the group consisting of starch, crosslinked starch, ficoil. 
polysucrose, polyvinyl alcohol, gelatine, hydroxymethyl 
cellulose, hydroxyethyl cellulose, hydroxypropyl cellu- 
lose, hydroxypropyl -ethyl cellulose, hydroxypropyl- 
methyl cellulose, sodium carboxymethyl cellulose, cellu- 
lose acetate, sodium alginate, polymaleic anhydride 
esters, polyortho esters, polyethyieneimine, polyethyl- 
ene glycol, methoxypolyethylene glycol, ethoxypolyeth- 
ylene gtyool, polyethylene oxide.poly(1,3 bis(p- 
carbcxyphenoxy) propane-co-sebadc anhydride, N,N- 
diethytami noacetate, block copolymers of polyoxyethyl- 
ene and polyoxypropylena 

It is preferred that the weight ratio of the two poly- 
mers is in the range of from 20:80 to 80:20, with a more 
preferred range of from 40:60 to 60:40. 

When the polymer matrix comprises starch and 
ficoil, the preferred weight ratio of starch to ficdl is pref- 
erably from 85:15 to 60:40, and more preferably from 
75:25 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the preferred weight ratio of starch to pol- 
yvinyl alcohol is in the range of from 35:65 to 65:35, with 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable for release of active ingredient 
over about a 10 day period. Similar ratios are suitable 
for polysucrose and polyvinyl alcohol. 

When the polymer matrix comprises one of the cel- 
luloses and ficoil, the preferred weight ratio of the cellu- 
lose to ficoil is in the range of from 80:20 to 65:35. As 
indicated before, the celluloses, e.g. hydroxymethyl cel- 
lulose, hydroxyethyl cellulose, hydroxypropyl cellulose, 
hydroxypropyf-ethyl cellulose, hydraxypropyf-methyl cel- 
lulose, sodium carboxymethyl cellulose, cellulose ace- 
tate, tend to give soft and stable microspheres. 

In another embodiment the polymer matrix is 
selected from starch and ficoil. starch and polysucrose, 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydroxyethyl cellulose, hydroxyethyl cellulose and 
hydroxypropyl cellulose, gelatine and hydroxyethyl cel- 
lulose, gelatine and polyvinyl alcohol, polysucrose and 
polyvinyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate. 

In another embodiment the active ingredient is 
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Hing examples. 

Sample 1 

0.1 g starch was dissolved in 1 ml of dimethytsul- 
phaxkJe (DMSO) and to this solution was added 0.5 g 
ethylhydroxycelluiose and 0.1 g myoglobin protein dis- 
solved in 1 ml water. The solution was stirred to make a 
homogenous solution. To this solution was added 10 nr i 
vegetable oil at 0°C and the resulting mixture was soni- 
cated to form a microdroplet suspension. The microdro- 
plet suspension was added slwvty to 200 ml acetone 
containing 2% v/v Tween® 80 surfactant Microspheres 
were precipitated from the acetone. The acetone was 
decanted off and the microspheres were dried. 

A 0.1 g sample of the microspheres was taken and 
the microspheres suspended in 3 ml of distilled water. 
This suspension was transferred to a UV cuvette. The 
absorbance of the myoglobin protein at 280 nm wave- 
length was observed over a period of 120 days and the 
percent of release of the myoglobin calculated. The 
results are shown in Table L 



Table! 



Time (Days) 


% Myoglobin Released 


5 


11 


10 


23 


30 


32 


60 


45 


90 


59 


120 


86 



This shows the slow release of the myoglobin over a 
long period of time. 



Table It (continued) 



Time (Days) 


% FHSA Released 


2 


11 


3 


20 


7 


23 


11 


31 


30 


38 


60 


54 


90 


92 



15 This shows the slow and almost comp! ete release of the 
FHSA. 

Example III 

0.5 g starch was dissolved in 1 ml of dimethylsul- 
phoxide (DMSO) and to this solution was added 0.5 g 
ethylhydroxycelluiose and 0.1 g fluorescenated human 
serum abumine (FHSA) dissolved in 1 ml water. The 
solution was stirred to make a homogenous solution. To 
this solution was added 10 ml vegetable oil at 0°C and 
the resulting mixture was sonicated to form a microdro- 
plet suspension. The microdroplet suspension was 
added slowly to a 200 ml acetone containing 2% v/v 
Tween® 80 surfactant Microspheres were precipitated 
from the acetone. The acetone was decanted off and 
the microspheres were dried. 

A 0.1 g sample of the microspheres was taken and 
the microspheres suspend in 3 ml of distilled water. This 
suspension was transferred to a UV cuvette. The 
absorbance of the FHSA at 390 nm wavelength was 
observed over a period of 90 days. The absorbance is 
indicative of the amount of FHSA released. The results 
are shown in Table III. 



20 



25 



30 



35 



Example 11 

The experiment of Example I was repeated except the 
myoglobin protein was replaced with fluorescenated 
human serum abumine (FHSA). Although not normally 
used in animals, FHSA was used in this experiment to 
show the release characteristics. Animal drugs and hor- 
mones are expected to act in a similar manner. The 
absorbance of FHSA was monitored at 390 nm wave- 
length over a period of 90 days and the percent of FHSA 
released was calculated. The results are shown in Table 
II 



Table II 



Time (Days) 


% FHSA Released 


1 


9 



40 



46 



SO 



55 



Table III 



Time (Days) 


Absorbance 


1 


0.18 


2 


0.21 


3 


0.40 


7 


0.45 


11 


0.61 


30 


0.77 


60 


1.10 


90 


1.85 



Table ill shows the slew release of the FHSA. 
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Table VI 



Table IV 



Time (Days) 


■*> Myoglobin Released 


5 


11 


10 


24 


30 


32 


60 


1 


90 


59 


120 1 


86 



s 


Time (Days) 


*nt»ocfy tore (IgQ) 

(Thousands) 




30 


6 




65 


1 


10 


93 


98 



15 
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35 



Table V 




nme (Days) 


Anooody litre (IgG) 




(Thousands) 


30 


4 


65 


24 


93 


96 



40 
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Table VII 



Examoln Y| 
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in vitro release of bromphe- 


noldye: 


Time (days) 


% Release 


1 


15.8 


2 


20.1 


5 


25.0 


10 


35.0 


30 


38.0 


40 


47.5 


60 


50.0 
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This experiment shows that the coating prevented pre- 
mature degradation of the microspheres in an in vivo 
condition. Thus it illustrates that thus-coated micro- 
spheres will provide sustained release of peptidea/pro- 
teins. 

Claims 



8. A formulation according to Claim 7 wherein the 
weight ratio is from 40:60 to 60:40. 

9. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises polysucrose and polyvinyl 
alcohol and the weight ratio of polysucrose to poly- 
vinyl alcohol is from 35:65 to 65:35. 



1. A controlled release formulation comprising biode- 

gradable polymer microspheres wherein a drug, w 
vaodne or hormone is suspended in a polymer 
matrix said polymer matrix being formed from at 
least two water soluble biodegradable polymers, 
and said microspheres being coated with a (d.l lac- 
tide-glycofide) copolymer. rs 

2. A formulation according to Claim 1 wherein the pol- 
ymers are selected from the group consisting of 
starch, crosslinked starch, ficoO, polysucrose, poly- 
vinyl alcohol, gelatine, hydroxymethyl cellulose, 20 
hydroxyethyl cellulose, hydroxypropyl cellulose, 
hydroxypropyl-ethyl cellulose, hydroxypropyl- 
methyl cellulose, sodium carboxymethyl cellulose, 
cellulose acetate, sodium alginate, polymaleic 
anhydride esters, polyortho esters, polyethylene- 25 
imine, polyethylene glycol, methaxypofyethyiene 
glycol, ethcocypolyethylene glycol, polyethylene 
oxide.po!y(1 l 3 bi$(p-carboxyphenoxy) propan e-co- 
sebacic anhydride. N.N-diethylaminoacetate. block 
copolymers of polyoxyethylene and pdyoxypropyt- 30 
ene. 

3. A formulation according to Claim 1 wherein the 

weight ratio of the two polymers is in the range of 
from 20:80 to 80:20. 35 

4. A formulation according to Claim 3 wherein the pol- 

ymer matrix is selected from starch and ficoil, 
starch and polysucrose, starch and polyvinyl alco- 
hol, starch and gelatine, starch and hydroxyethyl 40 
cellulose, hydroxyethyl cellulose and hydroxypropyl 
cellulose, gelatine and hydroxyethyl cellulose, gela- 
tine and polyvinyl alcohol, polysucrose and polyvi- 
nyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate. 45 

5. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and ficoil and the 
weight ratio of starch to ficoil is from 85:15 to 60:40. 

so 

6. A formulation according to Claim 5 wherein the 
weight ratio is from 75:25 to 65:35. 

7. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and polyvinyl alcohol 55 
and the weight ratio of starch to polyvinyl alcohol is 

in the range of from 35:65 to 65:35. 



1 a A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises ficoO and a cellulose 
selected from the consisting of hydroxyme- 
thyl cellulose, hydroxyethyl cellulose, hydroxypropyl 
cellulose, hydroxypropyl-ethyl cellulose, hydroxy- 
propyl-methyl cellulose, sodium carboxymethyl cel- 
lulose and cellulose acetate and the weight ratio of 
the cellulose to ficoil is in the range of from 80:20 to 
65:35. 

1 1. A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of bovine somatr opine, estrogens, androgens, 
insulin, insulin growth factors, interleukin-l, inter- 
leukin-ll and cytokins. 

I Z A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B 
vaccine, herpes simplex virus, bacterial toxoids, 
cholera toxin B-subunit, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, ade- 
novirus, canary pax, polio vaccine virus, malaria 
vaccine virus, bacillus calmette geurin, Websiella 
pneumoniae, and HIV envelop glycoproteins. 

3. A process for making a controlled release formula- 
tion comprising microspheres of a drug, vaccine or 
hormone suspended in a biodegradable polymer 
matrix polymer, said process corrprising the steps 
of 

a) preparing an aqueous solution of at least two 
water soluble biodegradable polymers and 
adding thereto an active ingredient of a hor- 
mone, vaccine or drug, 

b) mixing the solution and active ingredient with 
an emulsifying medium to form a homogenized 
microdroplet suspension, 

c) adding the homogenized microdroplet sus- 
pension slowly to a first organic solvent which 
contains a small concentration of a first sur- 
factant, while stirring the microdropJet suspen- 
sion and solvent, thus causing microspheres to 
precipitate, 

d) separating the microspheres from the first 
solvent and adding a solution of a (d.l lactide- 
glycolide) copolymer in a second organic sol- 
vent which contains a small concentration of a 
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Bereich von 20^0 bis 80 : 20 lS. ' m 

4- Fornulierung nach Anspruch 3. worin die Polymer* 
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matrix aus Starke und Ficofl, Starke und Polysac- 
charose, Starke und Polyvirrytalkohol, Starke und 
Gelatine, Starke und Hy dr ox y ethylceflLdose. Hydro- 
xyethylcelluiose und Hydroxypropyicellulose, Gela- 
tine und Hydroxyethyicellulose, Gelatine und 
Pofyvinylaltohol, Polysaccharose ind Polyvinyial- 
kohol eowie Natnurrx ar txgymethylcelliiose und 
Nlatriumalginat ausgewahlt ist 

5. Formulierung nach Anspruch 4, worin die Polymer- 
matrix Starke und Ficoll umfaBt und das Gewichts- 
verhaitnis zwischen Starke und Ficoll von 85:15 bis 
60:40 reicht 

6. Formulierung nach Anspruch 5, worin das 

Gewichtsverhaitnis von 7525 bis 6525 reicht 

7. Formulierung nach Anspruch 4, worin die Polymer- 
matrix Starke und PolyvinvtaJkohol umtaBt und das 
Gewichtsverhaitnis zwischen Starke und Polyvinyl* 
alhohol im Bereich von 3525 bis 65:35 fiegt 

8. Formulierung nach Anspruch 7, worin das 

Gewichtsverhaitnis von 40:60 bis 60:40 reicht 

9. Formulierung nach Anspruch 4, worin die Polymer- 
matrix Polysaccharose und Polyvinyl aikohol umfaBt 
und das Gewichtsverhaitnis zwischen Polysaccha- 
rose und Polyvinytalkohd von 35:65 bis 65:35 
reicht. 

10. Formulierung nach Anspruch 4, worin die Polymer- 
matrix Ficofl und eine Cellulose umfaBt die aus der 
Gruppe bestehend aus Hydroxymethytcellulose, 
Hydroxyethyicellulose, Hydroxypropylcellulose, 
Hydroxypropylethylcell ulose, Hydraxypropyimethyl- 
ceflul 06 e, Natriumcarboxymethylcellulose und Cel- 
luloseacetat ausgewdhlt ist und das 
Gewichtsverhaitnis zwischen Cellulose und Ficofl 
im Bereich von 80:20 bis 6525 liegt 

11. Formulierung nach Anspruch 1 Oder 2, worin der 
Wirkstoff aus der Gruppe bestehend aus Rinder- 
Somatropin, Ostrogenen, Androgenen, Insulin, 
Insufin-Wachstixrisfakloren, lnterleukin-1, Interleu- 
kin-ll und CytoMnen ausgewahtt ist 

12. Formulierung nach Anspruch 1 Oder 2, worin der 
Wirkstoff aus der Gruppe bestehend aus Impfstof- 
fen gegen MMR (Mumps, Masem und ROteln), 
Typhus, Hepatitis A, Hepatitis B und Herpes sim- 
plex Virus, bakteriellen Toxoid en, Cholera-Taxin- 
Untereinheit B, Impfstoffen gegen Grippevirus. 
Keuchhustenvirus, Kuhpockenvirus, Adenovirus, 
Windpocken, Poliovirus, Malariavirus, Bacillus Cal- 
mette Gu6rin und Klebsiella pneumoniae sowie 
HIV-Hullenglykoproteinen ausgewdhlt ist 



12 Verfahren zur Hersteflung einer Formulierung zur 
gesteuerten Freisetzung, umtassend MikrokOgel- 
chen ones Arzneimrtteis, I m pf sto ff s Oder Hormons, 
suspendiert in einem Polymer einer biologisch 
5 abbaubaren Pdymermatrix. wobei das Verfahren 
die folgenden Schritte umfaBt: 

a) Biklen einer waBrigen LOsung von zumin- 
dest zwei wasseriOslichen biologisch abbauba- 

io ren Polymeren und KinzufOgen eines 

Wirkstoffs eines Hormons. I m pf s toff s Oder Arz- 
neimrtteis: 

b) Vermischen der LOsung ind des Wirkstoffs 
mrt einem Emulgatormedium, urn eine homo- 

is genisierte Mikrotr O p fch en-Suspension zu bil- 

den; 

c) langsame Zugabe der homogenisierten 
MikrotrOpfchen-Suspension zu einem ersten 
organischen LOsungsmittei, das eine geringe 

20 Konzentration eines ersten Tensids enthait, 

wahrend tie MikrotrOpfchen-Suspension und 
das LOsungsmittei geruhrt warden, wodurch 
Failung der MikrokOgelchen bewirkt wird; 

d) Abtrennen der MikrokOgelchen vom ersten 

25 LOsungsmittei und Zugabe einer LOsung eines 

d>Lactid-Gaykolid-Copolymers in einem zwei- 
ten organischen LOsungsmittei, das eine 
geringe Konzentration eines zweiten Tensids 
enthait: und 

30 e) langsames Verdamprfen des LOsungsmittels, 

wodurch beschichtete MikrokOgelchen zurOck- 
bleiben. 

14 Verfahren nach Anspruch 1 3. worin tie Polymere in 
35 Schritt a) aus der Gruppe bestehend aus Starke, 

vernetzter Starke, Ficoll. Polysaccharose, Polyvi- 
nytaikohol, Gelatine, Hydroxymethytcellulose, 
Hydroxyethyicellulose, Hydroxypropylcellulose, 
Hydroxypropylethylcellulose, Hydroxypropylmethyl- 
40 cellulose, Natriumcarboxymethylceilulose, Ceiluio- 

seacetat Natriumalginat PolymaleinsAurean- 
hyd rid ester, Polyorthoester, Polyethyl enimia Polye- 
thylenglykol, Methcocypolyethylenglykol. Ethaxypo- 
lyethylenglykol, Polyethylenoxid, Poly(1 ,3-b«-(p- 
45 carbaxyphenoxy)propan-co-sebacinsaureanhyrid), 

N.N-Diethytaminacetat, Blockcopolymere von Poly- 
axyethylen mrt Polyoxypropylen, ausgewdhlt sind. 

15. Verfahren nach Anspruch 13, worin das Gewichts- 

50 verhaitnis der beiden Polymere im Bereich von 

20:80 bis 80:20 liegt 

1 6. Verfahren nach Anspruch 1 5, worin die Polymerma- 
trix aus Starke und Ficoll, Starke und Polysaccha- 

55 rose, Starke und Polyvinylalkohol, Starke und 

Gelatine. Starke und Hydroxyethyicellulose. Hydro- 
xyethylcelluiose und Hydroxypropylcellulose, Gela- 
tine und Hydroxyethyicellulose, Gelatine und 
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Polysaccharose uid Polyvinyl 

MSo rST 6 " SBrkeUnd Rco " ™ 85^15 «s 
18. Vertahren nach Anspruch 17, worin das Gewithfe. 

vertttitnis von 7525 bis 65 :mS 

19 ' ^J*®" nach Anspruch 16, worin die Pdymerma- 
1 lyla,toho ' unThBt «* 

'jevwchtsverhattrus zwischen Starke und PolwinJ. 
alkohol im Bereich von 35:65 bis 65:35 Begt ^ 

20. Vertahren nach Anspruch 19, worin das G puufcht. 
verhaitnis von 40:60 bis 60:40 reichL C ^ ch,s * 

21 ' "®? Ans ***' 16. worin die Polymer**- 

s ssssr^ tow umfa8t 

• ® rhffltn,s ""schen Polysaccha- 

und Po'ywnylalkohol 35:65 bis 6525 b^agt 

^"*arboxymethytcellul^ undc£ 
kdoMacetat ausgewahlt «t und das 

RSlt^T^r ,S ZWi8Chen der Ce,,uto8 « Sd 

Rcoll im Bereich von 80:20 bis 6535 liegt 

23 ‘ vST T* ^ 1SprUCh 13 odar H worin der 
irkstofl aus Rinder-Somatropin. Ostroaenen 
J^drogwien. Insulin. Insdin-Wbchstu^Woren' 
^JJwkm-l, lnterieuk.n-11 und Cytokinen ausg* 
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Bevendteations 

FormuMon & Iteration contrdl6e conprenant 4 * 
de Polymers biod^STS^ 

une "»atrice potymerique. iadite 
^8 deux POly^^^^- 



Sry ? ” <J«I S5 

“distant an | amidon, ramidon reticule le ficoil la 

,K rary6thyl Ce,lul0M - Il’Vdroxypropyl 

ce,iuiose - S52J- 

propyl-methyl cellulose, la sodium caihmvmiZ 
Jm esters d anhydride pdymaiekiue, les potvonho 

'^'uu^ ly S , l6neiniine - l# P 0| W^*SSK? 

Mivfi ‘“tf* 'anhydride 

ie N, N-di6thyiaminoac6tate. les copofyntoes 

^deppiyoxyethyieneeldepo^oxS^r 



’ %S2 m m *£T* 13 oder 14 - worin der 
,rnpfe,offen flegen MMR (Munps. 
T "*«* Hepatitis A. HepS 

. Bus Calmette GuCrm und Klebsiella owm. 
r — HW-Hfllleng^rfcproteinen 

25 ' " Sleigerung der Milchproduklion einer 

^umtassend die Verabreich^n BCT * 

Hormon, in einer Formufierung zur gesteuerten 
Freisetzung nach Anspruch 1 0der 2 ^ 
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1 •** '~«lcallon t dans laouelto 

» iSSSRSZT’***"*' 

ramidon et le finmi ^ ec6onn6e parmi 

35 S 

®* 'hydroxy ethyl cellulose 
cellulose,’ 

gelatine et Ihydraxyethyt cellulose, la gelatine at 
'atoolpolyvinylique. lepdysucrose infiK 

«S^r iUm CarbQ ^ 6% ' celhitos ® « '8 

5- Formulation seion la revendication 4, dans laouelle 
J PO^Klue comprend de ltamkfc?et du 

ris*'**'**" «■•»« 

6. Formulation seion la revendication 5, dans laouelle 

® ^PPort an poids est de 7525 d ^ 

7. ^Formulation seion la revendication 4 dans laouelle 

lal^| P0 S 6riqUe COfnprend de ''amidonet de 

d^l'StodhS!! ? raPPOft 6n P 01 * d ® la ™- 
Ses eUS. P ^ r,ny K,ue est dans ''intsrvalle de 

8. Fornxjlation seion la revendication 7 dans laquelle 
e rapport en poids est de 40:60 d 60:40. 
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9. Formulation salon la revendication 4 dans Iaquelle 

la matrice polymerique oomprend le polysucrose et 
I'alcool polyvinylique et le rapport en poids du poly- 
sucrose & I’alcool polyvinyfique est de 35 .‘65 k 
65.65. 5 

10. Formulation selon la revendication 4 dans iaquelle 
la matrice polymerique comprend du ficoll et une 
cellulose $6lectionn6e dans le groups consistent en 
I’hydraxymethyl cellulose, I’hydroxethyf cellulose, to 
I’hydroxypropyi cellulose, rhydrGxypropyf-ethyf cel- 
lulose, Phydroxypropyl-m6thyl cellulose, la sodium 
carboxym ethyl cellulose et (’acetate de cellulose et 

le rapport en poids de la cellulose au ficoll est dans 
Tintervalle de 80:20 k 6535. is 

11. Formulation selon la revendication 1 ou 2, dans 
Iaquelle (Ingredient actif est seiectionne dans le 
groups consistent en la somatropine bovine, les 
oestrogen es. les androgynes, Unsuline, les fac- so 
teurs de croissance dlnsufine, finterleuMne-l, 
Unterleukine-ll et les cytokines. 

12. Formulation selon la revendication 1 ou 2, dans 
Iaquelle ("ingredient actif est seiectionne dans le ss 
grotpe consistent en le vacdn MMR (oreillons, rou- 
gede et rubeola), le vacdn pour la typholde, le vac- 
dn contre rhdpatite A, le vacdn centre mepatite B, 

le virus herpes simplex, les toxoldes bacteriens, la 
sous-unrte B de la tcodne du cholera, le virus du so 
vacdn de la grippe, le virus du vacdn de ta coque- 
luche, le virus de la vaedne, un adenovirus. la 
variole du canari, le virus du vacdn de la polioi le 
virus du vacdn de la malaria, le bacillus caimette 
geurin, le WebsieUa pneumoniae, et des glycopro- ss 
tdnes cfenvelcppe de VIH. 

13. Precede pour fabriquer une formulation k Iteration 
contrdiee comprenant des microspheres d’un medi- 
cament d’un vacdn ou efune hormone mises en 40 
suspension dans un pdymere de matrice polymeri- 
que biodegradable, I edit precede comprenant les 
etapesde 

a) preparation d'une solution aqueuse d’au 45 
moins deux pdymeres biod6gradables solu- 
bles dans l eau et ajout k ceux-d d’un ingre- 
dient actif (fund hormone, cf un vacdn ou d’un 
medicament 

so 

b) melange de la solution et llngredient actif 
avec un milieu 6mulsif iant pour termer une sus- 
pension de microgoutellettes homog6neis6es. 

c) ajout de la suspension homogeneisee des ss 
microgoutellettes lentement dans un solvant 
organique qui conti ent une petite concentration 
efun premier surfactant tout en agitant la sus- 



pension de microgoutellettes et le solvant fai- 
sant ainsi pr6dprter les microspheres, 

d) separation des microspheres du premier sol- 
vant et ajout efune solution efun copolymers de 
(d.l lactide-gJycoGde) dans un second solvant 
organique qui contient une petite concentration 
d’un second surfactant et 

e) evaporation lentement du solvant, laissant 
derriere des microspheres revfttues. 

14. Precede selon la revendication 13 dans lequ oi les 
polymer es utilises e retape a) sort seiectiortnes 
dans le groipe c o ns i s te nt en de I’amidon, de Tami- 
don reticule, du ficoll, du polysucrose, de I’alcool 
polyvinyfique, de la gelatine, de r hydroxymethyl cel- 
lulose, de ITrydraxethyt cellulose, de Ihydroxypropyi 
cellulose, de rhydroxypropyf-ethyl cellulose, de 
I’hydroxypropylmethyl cellulose, de la sodium car- 
boxymethyl cellulose. de ('acetate de cellulose, un 
sodium alginate, des esters d'an hydride pofymaiei- 
teJe, des polyortho esters, une poly ethyl enei mine, 
un polyethylene glycol, un methoxypoly6thyf6ne 
glycol, un ethoxypoly ethylene glycol, un polyaxye- 
thy!6ne axyde, un anhydride de poly(1,3 bis(p-car- 
boxyph6noxy)propane-co-s6bacique, un N.N- 
diethytemmoacetate. des oopolymeres blocs de 
polyoxyethylene et de pdyoxypropyt6ne. 

15. Precede selon la revendication 13 dans lequel le 
rapport en poids des deux potynteres utilises k 
retape a) est dans llrtervaile de 20:80 e 8030. 

16. Precede selon la revendication 15 dans lequel la 
matrice polym6rique est s6lectionn6e par mi I’ami- 
don et le ficoll. I'amidon et le polysucrose. I’amidon 
et I’alcool polyvinyfique, I’amidon et la gelatine, 
I’amidon et Ihydraxy ethyl cellulose. ITrydroxy ethyl 
cellulose et I’hydroxypropyi cellulose, la gelatine et 
I 'hydroxy ethyl cellulose, la gelatine et I'alcool polyvi- 
nyiique, le polysucrose et I'alcool polyvinyl ique, et 
la sodium carboxym ethyl cellutose et ('alginate de 
sodium. 

17. Precede selon la revendication 16 dans lequel la 
matrice polymerique comprend I'amidon et le ficoll 
et le rapport en poids de I'amidon au ficoll est de 
85:15 e 60:40. 

18 . Precede selon la revendication 17 dans lequel le 
rapport en poids est de 75:25 k 6535. 

19. Precede selon la revendication 16 dans lequel la 
matrice polymerique comprend I'amidon et I’alcool 
polyvinylique et le rapport en poids de I'amidon k 
I’alcool polyvinylique est dans llntervalle de 35:65 k 
65:35. 
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20. Precede salon la revenfcation 19 dam lequel la 
rapport an poids ast da 40:60 e 60:40. 

21 ' Proc6 d6 86,00 16 rsvend cation 16 dam lequel la 
TOtnce Pdymiriqua comprend du polysucrose at 
<te r^ccd p olyvinyfigu. « „ 

Poly»«rose £ ralcool potyvinyfique est de 35:65 £ 

21 i Pr ° c . 6d6 86,00 16 ravendcation 16 dam lequel la 
TOlnce polymeriqua comprend du ficoll et une cel* 

cellulose, hydroxyethyl cellulose. 
[»V*rawrcpyl cellulose. rhydroxypropyl-dttMl^! 

cart>oxyn>6thyl cellulose et racdtate de ceJIuJoee et 

23. Proc6d6 salon la revendication 13 ou 14 dam 
lequel I ingredient act* est s&ectionn4 parmi la 
som^ropine bovine lee oestrogen es, lee androge- 
J* ,tn8 ^ nc - les fecteurs da croissance cfinsiiine, 
interfeukma-l. IlnterteuMne-ll et les cytokines. 

24. Precede salon la revendication 13 ou 14 dam 

SSL r ^ r “ ient 681 s * tec6onn6 Paras' la vac- 

TXF*** 0reil * 008 61 raMole). la vacdn 

2 5,222 a '? Vacdn de ,,h6patrte * 16 vacdn 

ae mepatta B, la virus de ITierpes sirmlex. les 

chotoraje virus du vacdn da la (pippe, to virus du 
vacandelacoqueluche le virus de la vaccine un 
18 variole *» canari, le virus du vacdn 
lus ***** vacdn de la malaria, le badl- as 

lus calmette gaum, le klebsiella pneumoniae et 
des glycoproteines d'enveloppe de VIH. 

25. Methode pour augmenter la production de lait (fune 
'rache comprenant fadministration en tant qutw. « 
nwie dam une formulation a (Deration contrdiea 
86,00 ta revendication 1 ou la revendication 2 . 
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